Synthesis of 3-benzyloxybutanenitrile (5b)
A Schlenk flask was loaded with THF (10 mL), benzyl alcohol (1.5 eq., 0.78 mL) and crotonitrile (5 mmol) in the glovebox. In a separate flask, a fresh solution of dearomatized Milstein catalyst (1) was prepared by mixing equimolar amounts of t-BuOK (2.8 mg) and Milstein catalyst precursor ([2-(Di-tert-butylphosphinomethyl)-6-(diethylaminomethyl)pyridine]ruthenium(II) chlorocarbonyl hydride) (12.2 mg, 25 μmol; 0.5 mol% wrt crotonitrile) in 0.5 mL of THF. The catalyst solution was added dropwise to the substrate solution via a syringe, and the mixture was stirred under nitrogen atmosphere at ambient temperature overnight. After full conversion of the substrate was observed by GC analysis, the reaction was quenched by exposure to air. Then removal of solvent under vacuum gave a dark brown residue, which was purified by column chromatography with gradient elution from hexane to AcOEt/Hexane=1/9. The product was obtained as colorless oil (yield: 71%, 0.62 g). 1 H NMR (400 MHz, CDCl3) δ 7.40 -7.27 (m, 5H, Ph), 4.61 (d, J = 11.7 Hz, 1H, PhCH2), 4.55 (d, J = 11.7 Hz, 1H, PhCH2), 3.91 -3.78 (m, 1H, CHCH2CN), 2.57 (dd, J = 16.8, 5.8 Hz, 1H, CH2CN), 2.52 (dd, J = 16.8, 5.8 Hz, 1H, CH2CN), 1.36 (d, J = 6.2 Hz, 3H, CH2CHCH3). 
NMR spectra of 3-benzyloxybutanenitrile (5b): 1H NMR (top) and 13C NMR (bottom)

S4
Synthesis of tert-butyl 3-benzyloxybutylcarbamate (7b)
A Schlenk flask was loaded with 3-benzyloxybutanenitrile (0.4 mmol, 70 mg), trimethylamine (6 eq.), di-tertbutyl-dicarbonate (3 eq.), 20% Pd(OH)2/C (50 wt% of substrate, 35 mg) and MeOH (2 ml). The reaction was stirred under hydrogen (~1 bar) at ambient temperature overnight. After full conversion of the substrate was observed by GC analysis, the reaction mixture was filtered and the solvent was evaporated under vacuum. Purification by flash column chromatography gave the product as colorless oil (yield: 78 %, 85mg). 1 H NMR (400 MHz, CDCl3) δ 7.33 -7.19 (m, 5H, Ph), 4.88 (br., 1H, CH2NHBoc), 4.54 (d, J = 11.6 Hz, 1H, PhCH2O), 4.36 (d, J = 11.6 Hz, 1H, PhCH2O), 3.62 -3.51 (m, 1H, CHCH2CH2), 3.27 -3.06 (m, 2H, CH2CH2NHBoc), 1.63 (q, J = 6.8 Hz, 2H, CHCH2CH2), 1.38 (s, 9H, C(CH3)3), 1.17 (d, J = 6.1 Hz, 3H, CH2CHCH3). 13 
NMR spectra of tert-butyl 3-hydroxybutylcarbamate (7b): 1H NMR (top) and 13C NMR (bottom)
Synthesis of tert-butyl 3-hydroxybutylcarbamate (8b)
A Schlenk flask was loaded with tert-butyl 3-benzyloxybutylcarbamate (0.2 mmol, 56 mg), 20% Pd(OH)2/C (10 wt% of substrate, 5.6 mg) and MeOH (1 mL). The reaction was stirred under a hydrogen atmosphere (using a balloon, ~1 bar) at ambient temperature overnight. After full conversion of the substrate was observed by TLC, the reaction mixture was filtered and the solvent was evaporated under vacuum. Purification by flash column chromatography gave the product as colorless oil (yield: 91%, 34 mg). 
S6
Synthesis of 4-aminobutan-2-ol HCl salt(9b·HCl)
A solution of 3-benzyloxybutanenitrile (70 mg, 0.4 mmol) in methanol with HCl (~1.25 M, 2 mL) was treated with 20% Pd(OH)2/C (10 wt% of substrate, 7 mg). The reaction was stirred under hydrogen (~5 bar) at ambient temperature overnight. Then the reaction mixture was filtered and the solvent was evaporated under vacuum. After washing the resulting solid with Et2O and pentane, 4-aminobutan-2-ol was obtained as its HCl salt (yield: 88%, 22 mg). 1 
Synthesis of 3-hydroxybutanenitrile (3b)
A Schlenk flask was loaded with 3-benzyloxybutanenitrile (0.4 mmol, 70 mg), DCM (2 ml) and TMSCl (1.1 eq., 23.7 mg). Then the solution was added to FeCl3 (1.1 eq., 35.6 mg). The reaction was stirred under nitrogen at ambient temperature for 3h. After full conversion of the substrate was observed by TLC, the reaction mixture was quenched with water and extracted with ether. The combined organic layers were dried over Na2SO4, and concentrated under vacuum. The residue was purified by column chromatography with gradient elution from AcOEt/Hexane=1/10 to AcOEt/Hexane=1/2 to give the alcohol (yield: 45%, 15 mg). 1 13 C NMR (101 MHz, CDCl3)δ 117.8 (CN), 64.0 (CHCH2CN), 27.5 (CHCH2CN), 22.7 (CH2CHCH3). The spectrum matches that reported in the literature. [2] NMR spectra of 3-hydroxybutanenitrile (3b) 
: 1H NMR (top) and 13C NMR (bottom)
Synthesis of tri(3-hydroxybutyl)amine (6b) and di(3-hydroxybutyl)amine (6b') S8 A solution of 3-benzyloxybutanenitrile (70 mg, 0.4 mmol) in methanol (2 mL) was treated with 20% Pd(OH)2/C (10 wt% of substrate, 7 mg). The mixture was stirred under hydrogen (5 bar) at 50 o C for 3d. After full conversion of the substrate observed by TLC, the reaction mixture was filtered. Then removal of solvent under vacuum gave the residue which was purified by column chromatography with gradient elution from DCM to DCM/MeOH/Ammonia=9/9/1. Triolamine and diolamine were respectively obtained as colorless oil as a mixture of diastereoisomers, 6b (yield: 65%, 21 mg) and 6b' (yield: 23%, 7.4 mg).
tri (3-hydroxybutyl) 
NMR spectra of di(3-hydroxybutyl)amine (6b'): 1H NMR (top) and 13C NMR (bottom)
S10
Synthesis of methyl 9-(benzyloxy)-10-cyanodecanoate (5c) The same procedure as described for 5b was followed with methyl 10-cyanodecanoate 3 (4 mmol, 836 mg) as substrate, THF (8 mL) and benzyl alcohol (1.5 equiv), but now at -30˚C. This gave methyl 9-(benzyloxy)-10-cyanodecanoate (5c) as light yellow oil (0.80 g, yield 63%). 1 
NMR spectra of methyl 9-(benzyloxy)-10-cyanodecanoate (5c): 1H NMR (top) and 13C NMR (bottom)
Synthesis of methyl 9-(benzyloxy)-11-((tert-butoxycarbonyl)amino)undecanoate (7c)
The same procedure as described for 7b was followed with 5c (0.2 mmol, 63.4 mg) as substrate, MeOH (1 mL), trimethylamine (6 eq.), di-tert-butyl-dicarbonate (3 eq.) and 20% Pd(OH))2/C (50 wt% of substrate, 31.7 mg) to give 7c as colorless oil (80 mg, yield 95%). 1 
NMR spectra of methyl 9-(benzyloxy)-11-((tert-butoxycarbonyl)amino)undecanoate (7c): 1H NMR (top) and 13C NMR (bottom)
Synthesis of methyl 11-((tert-butoxycarbonyl)amino)-9-hydroxyundecanoate (8c) The same procedure as described for 8b was followed with 5c (0.088 mmol, 37 mg) as substrate, MeOH (1 mL), and 20% Pd(OH)2/C (10 wt% of substrate, 3.7 mg) to give 8c as colorless oil (24 mg, yield 83% 
NMR spectra of methyl 11-((tert-butoxycarbonyl)amino)-9-hydroxyundecanoate (8c): 1H NMR (top) and 13C NMR (bottom)
S13
Synthesis of methyl 11-amino-9-hydroxyundecanoate (9c) The same procedure as described for 9b was followed with 5c (0.31 mmol, 100 mg) as substrate, HCl in methanol (~1.25 M, 2 ml), and 20% Pd(OH)2/C (10 wt% of substrate, 10 mg) to give 9c as white solid (78 mg, yield 93%). 1 
S14
Synthesis of methyl 10-cyano-9-hydroxydecanoate (3c) The same procedure as described for 3b was followed with 5c (0.2 mmol, 63.4 mg), DCM (2 ml), TMSCl (1.1 eq) and FeCl3 (1.1 eq.) to give 3c as light yellow oil (34.9 mg, yield 77% Synthesis of trimethyl 11,11',11''-nitrilotris(9-hydroxyundecanoate) (6c)
The same procedure as described for 6b was followed with 5c (0.2 mmol, 63 mg), MeOH (1 ml), 20% Pd(OH)2/C (10 wt% of substrate, 10 mg) to give 6c as colorless oil (23 mg, yield 53%) and 6'c as colorless oil (6 mg, yield 13% 
Synthesis of 3-(benzyloxy)-3-cyclopentylpropanenitrile (5d)
The same procedure as described for 5b was followed with 3-cyclopentylacrylonitrile (1 mmol, 118 mg) as substrate, THF (2 mL) and benzyl alcohol (3.0 equiv) at -30˚C to give 3-(benzyloxy)-3-cyclopentylpropanenitrile (5d) as colorless oil (91 mg, yield 40%). 1 
NMR spectra of 3-(benzyloxy)-3-cyclopentylpropanenitrile (5d): 1H NMR (top) and 13C NMR (bottom)
Synthesis of tert-butyl (3-(benzyloxy)-3-cyclopentylpropyl)carbamate (7d)
The same procedure as described for 7b was followed with 5d (0.23 mmol, 53.6 mg) as substrate, MeOH (1 mL), triethylamine(6 eq.), di-tert-butyl-dicarbonate (3 eq.) and 20% Pd/C (50 wt% of substrate, 26.7 mg) to give 7d as colorless oil (53 mg, yield 68%). 1 
NMR spectra of tert-butyl (3-(benzyloxy)-3-cyclopentylpropyl)carbamate (7d): 1H NMR (top) and 13C NMR (bottom)
Synthesis of tert-butyl (3-cyclopentyl-3-hydroxypropyl)carbamate (8d)
The same procedure as described for 8b was followed with 5d (0.156 mmol, 52 mg) as substrate, MeOH (1 mL), and 20% Pd(OH)2/C (10 wt% of substrate, 5 mg) to give 8d as colorless oil (37 mg, yield 97%). 1 
NMR spectra of tert-butyl (3-cyclopentyl-3-hydroxypropyl)carbamate (8d): 1H NMR (top) and 13C NMR (bottom)
S19
Synthesis of 3-amino-1-cyclopentylpropan-1-ol HCl salt (9d·HCl)
The same procedure as described for 9b was followed with 5d (0.2 mmol, 47 mg) as substrate, HCl in methanol (~1.25 M, 1 ml), and 20% Pd(OH)2/C (10 wt% of substrate, 5 mg) to give 9d as white solid (36 mg, yield 99%). 1 
NMR spectra of 3-amino-1-cyclopentylpropan-1-ol (9d·HCl): 1H NMR (top) and 13C NMR (bottom)
S20
Synthesis of 3-cyclopentyl-3-hydroxypropanenitrile (3d)
The same procedure as described for 3b was followed with 5d (0.2 mmol, 46 mg), DCM (2 ml), TMSCl (1.1 eq) and FeCl3 (1.1 eq.) to give 3d as light yellow oil (23.5 mg, yield 85%). 1 28.0 (CH2CN) . The spectrum matches that reported in the literature. [2] NMR spectra of 3-cyclopentyl-3- 
hydroxypropanenitrile (3d): 1H NMR (top) and 13C NMR (bottom)
Synthesis of 3,3',3''-nitrilotris(1-cyclopentylpropan-1-ol) (6d)
The same procedure as described for 6b was followed with 5d (0.45 mmol, 104 mg), MeOH (2 ml), 20% Pd(OH)2/C (10 wt% of substrate, 10 mg) to give 6d as colorless oil (21.6 mg, yield 36% 
NMR spectra of 3,3',3''-nitrilotris(1-cyclopentylpropan-1-ol) (6d): 1H NMR (top) and 13C NMR (bottom)
Synthesis of 3-(benzyloxy)-3-(4-(trifluoromethyl)phenyl)propanenitrile (5e)
The same procedure as described for 5b was followed with 4-triflouromethylcinnamonitrile (1 mmol, 197 mg) as substrate, THF (2 mL) and benzyl alcohol (3.0 equiv) at -30˚C to give 3-(benzyloxy)-3-cyclopentylpropanenitrile (5e) as colorless oil (189 mg, yield 62%). 1 
NMR spectra of 3-(benzyloxy)-3-(4-(trifluoromethyl)phenyl)propanenitrile (5e): 1H NMR (top) and 13C NMR (bottom)
Synthesis of tert-butyl (3-(benzyloxy)-3-(4-(trifluoromethyl)phenyl)propyl)carbamate (7e)
The same procedure as described for 7b was followed with 5e (0.2 mmol, 61 mg) as substrate, MeOH (1 mL), trimethylamine (6 eq.), di-tert-butyl-dicarbonate (3 eq.) and 20% Pd/C (50 wt% of substrate, 30 mg) to give 7e as colorless oil (74 mg, yield 90%). 1 12 (m, 2H, CH2CH2NH), 1.96 -1.67 (m,  2H, CH2CH2NH), 1.39 (s, 9H, C(CH3)3) . 13 
NMR spectra of tert-butyl (3-(benzyloxy)-3-(4-(trifluoromethyl)phenyl)propyl)carbamate (7e): 1H NMR (top) and 13C NMR (bottom)
S24
Synthesis of tert-butyl (3-(4-(trifluoromethyl)phenyl)propyl)carbamate (10e)
A Schlenk flask was loaded 7e (0.17 mmol, 70 mg), 20% Pd(OH)2/C (10 Wt% w.r.t. substrate, 7.0 mg) and MeOH (1 ml). The flask was connected with a hydrogen balloon (~1 bar) and the reaction was stirred at ambient temperature overnight. After full conversion of the substrate was observed by TLC, the reaction mixture was filtered and the solvent was evaporated under vacuum. Purification by flash column chromatography gave product 10e as colorless liquid (Yield:86%, 44 mg). C(CH3)3) . The spectrum matches that reported in the literature. [4] NMR spectra of tert-butyl (3-(4-(trifluoromethyl) 
Synthesis of 3-hydroxy-3-(4-(trifluoromethyl)phenyl)propanenitrile (3e)
The same procedure as described for 3b was followed with 5e (0.14 mmol, 42 mg), DCM (1.5 ml), TMSCl (1.1 eq) and FeCl3 (1.1 eq.) to give 3e as light yellow oil (28 mg, yield 94%). 1 
NMR spectra of 3-hydroxy-3-(4-(trifluoromethyl)phenyl)propanenitrile (3e): 1H NMR (top) and 13C NMR (bottom)
Synthesis of 3-amino-1-(4-(trifluoromethyl)phenyl)propan-1-ol HCl salt (9e·HCl)
The same procedure as described for 9b was followed with 5e (0.13 mmol, 40 mg) as substrate, HCl in methanol (~1.25 M, 1 ml), and 20% Pd(OH)2/C (10 wt% of substrate, 4 mg). The reaction was stopped after 3h, and the residue washed with an Et2O:pentane (1:10) solvent mixture to give pure 9e (36 mg, yield 89%). 1 
NMR spectra of 3-amino-1-(4-(trifluoromethyl)phenyl)propan-1-ol (9e·HCl): 1H NMR (top) and 13C NMR (bottom)
A solution of 5e (61 mg, 0.2 mmol) in methanol containing HCl (~1.25M, 1 mL) was treated with 20% Pd(OH)2/C (10 Wt% w.r.t. substrate, 6.1 mg). The reaction was stirred under hydrogen (~5 bar) at ambient temperature overnight Then the reaction mixture was filtered and the solvent was evaporated under vacuum. After washing the residue with a Et2O:pentane (1:10) solvent mixture, pure 11e·HCl (36 mg, yield 87%) was obtained. 
NMR spectra of 3-(4-(trifluoromethyl)phenyl)propan-1-amine (11e·HCl): 1H NMR (top) and 13C NMR (bottom)
Synthesis of tert-butyl (4,4,4-trifluoro-3-hydroxybutyl)carbamate (8f) The same procedure as described for 7b was followed with 5f (0.2 mmol, 45.8 mg) as substrate, MeOH (1 mL), trimethylamine (6 eq.), di-tert-butyl-dicarbonate (3 eq.) and 20% Pd/C (50 wt% of substrate, 23 mg) to give 8f as colorless oil (43.4 mg, yield 89%). 1 NMR spectra of tert-butyl (4,4,4-trifluoro-3-hydroxybutyl) 
S30
Synthesis of 4-amino-1,1,1-trifluorobutan-2-ol HCl salt (9f·HCl)
The same procedure as described for 9b was followed with 5f (0.3 mmol, 68.7 mg) as substrate, HCl in methanol (~1.25 M, 1 ml), and 20% Pd(OH)2/C (10 wt% of substrate, 7 mg) to give 9f as white solid (51 mg, yield 95% 
S31
Synthesis of 4,4,4-trifluoro-3-hydroxybutanenitrile (3f)
The same procedure as described for 3b was followed with 5f (0.28 mmol, 65 mg), DCM (1 ml), TMSCl (1.1 eq) and FeCl3 (1.1 eq.) to give 3f as light yellow oil (25 mg, yield 63%). 1 , CH2CN) . The spectrum matches that reported in the literature. [5] NMR spectra of 4,4,4-trifluoro-3- 
S32
Attempted addition of water to 2-pentenenitrile A Schlenk flask was first loaded with 2-pentenenitrile (179 mg, 2.2 mmol, 218 μL), pentadecane (64 mg, 0.3 mmol, 84 μL), water (44 mmol, 0.8 mL) and tert-amylalcohol (0.8 mL). 1 (5 mg, 0.011 mmol) was then added and the reaction was allowed to run overnight. An aliquot was taken from the reaction mixture, quenched by exposure to air and then analyzed by GC/MS, which showed ca. 19% conversion of the starting material. The temperature was increased to 70 ˚C and allowed to run an additional 24 hours, and again checked by GC/MS analysis showing 53% conversion, of which ca. 56% is the water addition product 3a. The reaction was stopped at this point by by exposure to air. The product was purified by column chromatography (hexane : ethyl-acetate 3:1) to give 27 mg of a fraction that is mostly 3a according to NMR spectroscopy (ca. 13% yield). 1 H NMR (400 MHz, CDCl3) δ 3.89 (quin, J = 5.9, 1H, CH2CHCH2), 2.58 (dd, J = 16.7, 4.9, 1H, CH2CN), 2.50 (dd, J = 16.7, 6.4, 1H, CH2CN), 1.65 (dq, J = 7.5, 1.9, 2H, CH3CH2CH), 1.00 (t, J = 7.4, 3H, CH3CH2)
